"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0 


BASOV, JisGeg STRARHOVSKIY, G.M.3 NIKITIN, Avl.y NIKITINA, T.F.3 TATARENKOV, V.M.; 
USFENSKIY, A.V. 


Laser operating on a beam cf hydrogen atoms, Radiotekh. i elektron. 
10 no.1031809-1813 0 165, (MIRA 18210) 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0 


BASQV, N.Go3 GR¢SYUK, &.2.3 ZUBAREV, 1.6, 
Sensitivity of a laser operating on neodymium glass, Zhur. prikl, 
epekt. 3 no.l:26-31 Jl '65, (MIRA 18:9) 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0 


SS a ee 


wae perro SSS Fei ates wn Soars oF Se TT eee 
OF i ern > 


L 9461-66°_FBD/EWT(1)/EEC(k)=2/1/EWP(k)/EWA(a)=2/EWA(h) SCTE uP(c) WG sso 
ACC NR: AP5SO27HO6° =i (tiC!:tCtC~S” ' SOURCE CODE: UR/0181/65/007/011/3289/329: i 


AUTHOR:_ Basov, N._¢ WY ‘Dogdankevich; oO. vid Popov, Yu. M. YY ae 4 ss 


| ORG: Physics Institute im. P. Ny Lebedev, AN SSSR (Pizicheskiy institut AN SSSR)! 


so | QITLE: Generation of short-vavelength ‘radiation and lifetimes with respect. to spon- 
_ | taneous emission in semiconductors _ ; sears 3 ee 
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TOPIC TAGS: semiconductor, semiconductor laser, electron beam Taser’ 


‘| ABSTRACT: The possibility of fabricating SE od eras 3 semiconductor lasers | ° 
generating in the ultraviolet spectral range is discussed. The analysis is limited =| ©. 
_to direct interband transitions and does not include the case when carriers must be... ft 
treated as polarons. It is shown that the lifetime of excess carriers with respect =| © 
to interband transitions accompanied by emission of a photon is inversely proportionall - 
to the energy width of the forbidden: gap. The lifetime of radiationless transitions © = 
‘is thus neglected in the analysis. Expressions are derived for the minimal pump = | = 

‘| power and the optimal duration of the excitation pulse. It is suggested that. high-- 
purity Zn8, aluminum and boron phosphides, corundum, and other wide-gap semiconductors|~ 
should be tested for laser action in the ultraviolet by means of electron beam ex- | - 
citation. Orig. ert. has: 11-formulas. [cs] 
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“TOPIC TAGS: solid state leased! allium + 
“laser synchronization, laser beam, beam quenching 
“ABSTRACT! Two systems of optical coupling between p-n GaAs diode... - 
“Laserse—-"longitudinal,” in which laser beams coincide, and *transverse,;. 
in which they are perpendicular to each other~were investigated. In. 
oth cases, the diodes were prepared in the form of Fabry-Perot reso~ =}. 
-nators and set up on the same substrate from 5 to 100 » apart... The’! 
“| effectiveness of beam quenching for the transversely coupled lasers .:.. 
. | was 1%,.. The wavelength of the quenching laser emission was: greater. - 
.| than that of the quenched and the beam entered the quenched laser .. 
“l Laterally. Beam quenching in the longitudinally- coupled system was. 
observed only when the. wavelength of the quenching emission was greater 
- than that of the quenched. , Similar effects were observed elsewhered. 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0" 


"APPROVED FOR RELEASE: 06/06/2000 


CNR - AP5027449 
‘(Ay Fowler, J Ay 
NA f ‘ 7 ppl. 
°1963). The low atte 
-{, to the difficulties 


« Improved ( 
des, each with. 


APPROVED FOR RELEASE: 06/06/2000 


Phys., 35, 2275, 
ctiveness of quen 
xperienced in acc 


CIA-RDP86-00513R000203910015-0 


ec 


“ORIG REFs: | 


CIA-RDP86-00513R000203910015-0" 


"APPROVED FOR RELEASE: 06/06/2000 


_1.9460-66 Epp WT(1)/EWP(e EWT (m 


ACC NR: AP6000868 SCTB 


AUTHOR: _Basoy, HesGoz Crasyuk, A, Zap 


Laser action in CdS due too 
| SOURCE: Fizika tverdogo tela, 
TOPIC TAGS: 
absorption 


ABSTRACT: 


v.17, to. 


laser, semiconductor ‘laser, 


APPROVED FOR RELEASE: 06/06/2000 


1P(c) . WG/3 


ptical excitation by radiation ¢. 


CIA-RDP86-00513R000203910015-0 


= 


EC(k)=2/T/ENP(t)/EWP(k )/Enp 
SOURCE CODE: 


Zubarev, I. G3 Ki 


atulin, Ve A, y qa ie 
ORG: . ics Institute in. P. ON. Leb dev, Acadeny of Siaaies SSSR (Fizicheskiy 6. . 
institut AkadeniT na R termes ie es 
TITLE: 


Pedi i 
rom a muby leser 


12, 1965, 3639-3640 


ruby laser, nonlinear optics, two Photon. | 


attributed to an ine — 
R did not make it pos- 


CIA-RDP86-00513R000203910015-0 


(b)/BA(m)2/ena(h) 
UR/0L81/65/007/012/3639/364a 


se 


6 


"APPROVED FOR RELEASE: 06/06/2000 ROSE vealed ot tone o 
nt RNR to Tae Iasi HIRE SP way Ah SERPS ESE A aS : a Sl pence 


” Fig. 1. The emission spectrum of CdS — 
‘excited by a ruby laser. The pump pover 
‘density: 1 and la - 60; 2 - 80; 

3 = 600 Mv/em?. The vertical scale is 


‘ee Ss 


0 ’ ai tterect for different curves..- 
a 3 j 


Efigrel- units | 


4900 78 4980 5000 S000 


- | sivle to observe the different modes. At.100 sae fen? emission Secured: throughout the: oe 
thickness of the crystal. Orig. art. has: 1 figure and 1 table. 3 {cs}. |}: 
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pee TOPIC TAGS: ‘quantum generator, atomic hydrogen ere 4 — . 
“ABSTRACT!. Construction of two. atomic-h rogen Teh (aq) ; ; i. i 
‘designed after H. M, Goldenberg, D. Kleppner, and N. r. ‘Ramsay (Phys.' Rev, | oe 
Lets, 1960, 5, 8, 361; and Phys. Rev., 1962) 126, 2, 603) is reported. Atomic | thes 
hydrogen from gas~discharge source 1 passes (10" —10° particles per sec) 
ee diaphragm 2 ana is, focused by ee 3. The sectionalized vacuum . 
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systein uses. ordinary N5SM pumps in. the first | 7) : 
‘sections and an ion-sorption titanium pump in the last: Sy 
section to achieve a vacuum of 10° torr. Other parte regi 
‘of QG are: 4- quartz teflon-lined bulb; © 

5 = resonator: 6 = solenoid for building an axial 
| magnetic field; 7 - magnetic shield ; 8 - coupling loop. A 0. 01-0.02-sec . 
| pumping pulse, at a frequency G6¥responding to A = 21 cm transition, produced a! 
| post-radiation for 0.2—0.5 sec. The total estimated and measured relaxation 
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’ j constant was about 2 per sec, which corresponds to a lifetime of 0.5. sec. Data on’ - 
| frequency stability and shift is also given, "The authors wish to thank A. M, ~~ 

: Prokhoro¥‘and A; N. Orayevskiy for discussing the results and valuable advice; | - 
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| TITLE: "Regenerative optic ‘quantum amplifiers ae 


i SOURCE: - AN SSSR. Fizicheskiy ‘institut. Trudy v. 31; 1965. 
; Kvantovaya radiofizika: (Quantum radio physics}, 74-95 


p TOPIC TAGS: laser. application, image amplification, molecular. Pye: 
t-amplifier, ruby laser, amplifier design , quantum electronics, electronic 

f amplifier, coherent light, light emission ee 
' {- ABSTRACT: An optical quantum amplifier is defined as a device in ie, | 
-.} coherent light emission is amplified by using the laser principle, | 

_; and the. authors deal with the: properties of regenerative optic mie 
se ‘quantum amplifiers and ways of their practical utilization. The - 
oop article is devoted, to, the ‘fundamental theoretical relations nacenesy. 
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‘to estimate the property of such amplifiers, end to results of ex-" 

‘perimental investigations of certain amplifier achemesa and their ~~. 
“main characteristics. Theoretical relations are obtained for. the ~ |: 
gain and bandwidth of regenerative amplifiers operating in. one mode,;:|: 
‘and for the sensitivity of. the ‘regenerative amplifier. (with and 20]. 
« without account of mode spectrum in the resonator). In addition, : = /: 
the authors report an experimental investigation of a regenerative . |. 
| optical quantum amplifier, using a Q-switched ruby laser, the ampll- 
‘fier itself being operated with and without Q switching. Several”. j- 
odels of the amplifier were tested for gain, bandwidth, and for. - ij. 

See as an image intensifier. Orig. art. has; 12 figures and: 
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| SOURCE: . AN. SSSR. Fizicheskiy institut. Trudy, v. 31, 1965. 
Kvantovaya radiofizika’ (Quantum ‘radio physics), 113~- ~138° ie, 


ot TOPIC ‘TAGS: gas laser, ‘laser x and d, laser bean, laser modulation, 


ABSTRACT: -The purpose of this combined theoretical and experimental 
i investigation: was to assess the possibility of increasing the power 
i of different gas lasers by choosing optimal operating conditions §— 
| (pressure of mixture,. partial pressures of the individual. components, 
=~ pump power, mirror: transmission coefficient, diameter and length ‘of 
| -Gischarges). The: divergence of the beam and the spectrum of :the - 

generated radiation a8. functions of the outward power of the, genera. 7, 
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tor are also investigated. Using a neon helium mixture and a4. 

“st special laser design, the authors obtained a power of 100 MW at 
-{ 1.15 » with an optimal tube radius of 8 mm and length 3 meters. 
“ts Phe angular modulation characteristics were measured as a function — 
“of the output power. Reduction of the beam divergence by filtering - 
- out certain modes is discussed. Rotating-laser apparatus construc-— 
ted for the measurement of the laser emission spectrum (a modifica-_ 
/|. tion of the Sagnac experiment) is described. The results show that:: 

-} the output power of ‘the. laser can be increased by adding:a buffer. 
‘“).-gas te intensify the decay of the metastable neon,. by increasing «© 
- the temperature of. the working. gas, by using pulsed excitation to. 9 j= 
populate the upper working level, by increasing the resonator length: § 
_-and.the length of the. discharge tube, and by decreasing the trans- = {- - 
{verse dimensions of the discharge tube. ‘The authors thank Yu. P, 00 9 ° 
'. frokhin, V. N. Lukanin, B, I. Prokopov, B. 1. Belov, F. 8. Titov, .°- 
~ 1 and A. F. Suchkoy fora discussion of the results and help with the |} 
ees | calculations. Orig. art. has:.16 figures and 13 formas. °° 
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“(The authors review the hitherto publighed work on the i =, 
‘discuss the con-.:.- 
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pl 
=-0) at 1420. 405, ‘Nes. “Two installations of different constnuetii | 


re ‘described. . The ‘operation. of the maser -in the underexcited: ‘mode * 
8 investigated. A procedure for determining the lifetimes of the 
xeited atoms in the ‘storage bulb are described. The apparatus was 
perated with an axial resonator magnetic field of 100 -~- 300. mOe.’ 
“The dependence of the amplitude and: frequency: of generation on the ~ 
‘various parameters was investigated and it was found that the great- 
st: contribution to-the maser instability 1s due to, the instability ~* _ 
“of: the supplementary magnetic field and the. detuning - of the resonator! “an 


Methods of overcoming these dif- 


“ficulties are discussed. . The. section headings are: Introduction. fee ye S 
I. Construction and adjustment of hydrogen-beam maser. 1. Operating } yi, 

2. Vacuum system. 3. Atomic-beam!-.° i 
‘sources. 4. State sorting and atomic-beam focusing. 5. Detection |.°. | 
f hydrogen-atom beam. Methods of adjusting the apparatus. 6. Bulbi 
or accumulation of: atomic hydrogen. . 1. Cavity resonator. . 8, Radia-) 
fon receiver for 1420 Mes frequency. II. Investigation of opera- < 
ion of hydrogen-beam maser {preliminary results). 1. THYESENERTLON 
of. stimulated emisaion ge atomic hydrogen at 1420, 4 Mes. 
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"| SOURCE: Uspekhi Sizicheskikh nauk, v. 85,.no.4, 1965, 585-598 Tg 
| TOPIC TAGS: semiconductor laser, resonance absorption, electron hole, semiconductor | 
devico, optic pumping . > rene eee coy eA 
-: | ABSTRACT: After an introduction which describes the differences in the theoretical » = |: 
‘| and experinontal approaches to physics and their interrelations in such oreapas -\.- | 
the creation of quantum generators (lasers),-the author presents a popular-level . i 
discussion of the operating Principles of a semiconductor laser, including the’ three, of 
following processes; resonance absorption of ‘Light by the semiconductor, resulting ee 
in tha formation of electron-hole pairs; induction radiation of light as-it- falls ee? 
oa the semiconductor; and spontaneous radiation upon recombination of electron \ 


1 


‘hole pairs. Semiconductors are reported to be suitable for radiation of coherent. e 
energy from the far infrared to the ultraviclet areas of the spectrum, Conditions ~~" | 
for obtaining minus temperatures, in which all the levels in the kT conductivity . ere 
zone are occupied by elestrons but holes exist in the valent. zone so that the seni- =! 
conductor can radiate but cannot absorb light, are described for direct and indirect 
transitions... Hethods for producing negative temperatures include optical pumping, | 
excitation of the semiconductor by rapid electrons, and injection of electrons and ae a 
holes across the p-n junction. A table of the various types of semiconductor lasers: |: 
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ABSTRACT:. ‘The authors. report achievenent of laser action with nonresonant feedback, 


: ‘Produced by back-scattering from a volume or a surface, which behaves like a "sto- | 
chastic” resonator with a continuous natural-frequency spectrum. The lasing frequency] — . 


does not depend on the-ength of the resonator, but is determined by the resonant fre- 


‘quency of the: ‘ective medium. In this laser (rig. 1) the active medium BCom tee two 


‘Hig. + Siderarae ceca hid gues 


terer, 2,3 - ruby crystal, 4 - mirror, 5 - 
filter, 6 oe photocell, 7 - : * onotiLoncope. 
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ruby crystals in series, each ak cm Long and 1.6 em in diameter. ‘The feedback was - 


4 -produced with the aid of a mirror (reflection 99%) and & volume scatterer (suspension 


‘| of chalk particles in water) or surface scatterer (plate with a layer of sputtered. 
:| MgO). The light was recorded with a photocell and oscilloscope, and its spectrum was | 
‘measured with a Fabry-Perot interferometer. The gain of a weak signal in one panes? 


, | through: the two crystals reached 900.. The condition of self excitation of the laser : . 


is described. . The lasing threshold is found to be practically independent of the 
‘angle of inclination of the scatterer, over a wide range, but increases with increas 


; -distance between the scatterer and the crystal. The radiation line width was, amaller 


} than 0.015 en? and was determined by the resolution of the interferometer. (the spon- 
taneous emission line width of ruby is 15 cm™*). An investigation of the beat! radia=; 


: tion: spectrum has shown that there are no frequencies characteristic of lasers with’ 


| resonant feedback. ‘The angle spread of the beam: was proportional to the ratio of the 
:|-erystal diameter to the average distance. between the mirror and the scatterer. The 


t ‘distribution of the radiation field in the far zone was quite homogeneous. A pulse — 
*| with duration 200 nsec was obtained in the case of Q-switching of the stochartic res- 


‘| onator. The average frequency of the generated radiation in the laser with nonreso- 
‘nant feedback was determined by. the position of the center of the atomic transtiion, 


and not by the resonance of the feedback. It is consequently possible to produce an. | a 


_| optical frequency standard on the basis of a leser with nonresonant feedback,. using 
: high-gain atomic transitions in:a gas: discharge (Ne, Xe, etc.) operating in jthe con- 
tinuous mode, and also scatterers with narrow ‘back- seatt ttering directivity pattern. 
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ering by inhomogeneities of the. fe 
crystal can limit the maximum gain. 
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_ TITLE; Laser _Laser operating on n gallium arsenide with excitation by means of fast peek 
electrons 4s ce oo 


q ‘SOURCE: Fizika tverdogo tela, Vv. 8, no. 1, 1966, 21-23 
; ‘TOPIC TAGS: laser, solid state lesen semiconductor laser, laser emission 


e ABSTRACT: A description is givend a ages excited by a beam of fast electrons: “LS 
| The carrier concentration was 1015-1016 cm~3 and a mobility 6 x 109 cn? v7). sec) | & 
at T= 300 K, The pulse duration of the electron beam was 2 ysec, the repetition | oe 
_ | frequency was 50 cps, and the electron energies were 50 or 200 kev. The GaAs: 
‘| specimens had the form of a rectangular parallelepiped, The emission apectrum 
_ | of all investigated specimens was practically the same. The dependence of emis- | 
- | sion intensity on the current density of the electron beam varied.from specimen to 
specimen within a small range and depended on the quality of the resonator. The 


\ : : ; 
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observation of emission in the near zone showed that the luminous region spread —’| [J 
- to a depth of not more than 10y: in the crystal from the bombarded surface (verti- | 


fecal direction) and 150 — 200 in the horizontal direction, The observation of = |» 
.|' @mission in the far zone showed the divergence angle to be 15° in the horizontal . |: * 
- direction (i,e,, in the plane bombarded with electrons) and «20° in the vertical -~|-aae 


|. direction, The efficiency of the laser, evaluated by measuring the power in the: “| 
|. Solid angle 5-5 x.10-" sterad, gave a value of not less than 4—-5%, The efficiency. |1 
. was defined as the ratio of the radiation power emitting from both faces ofthe =| i 
» optical resonator in the aforementioned divergence angle and the power of the = |. 
_ electron beam penetrating through the region of the crystal participating inthe =| 
‘| | generation (the cross section of this region in this case had an area of 0,48 x 0.2mm =. 
"Orig art. has: 1 formula and 2 figures, - see ot SA} 
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_ TITLE: . Recombination. radiation of a-Sic excited by electrons 


SOURCE: Fizika tverdogo tela, v. 8, no. 3, 1966, 802-804 


. “120 yw. The emission Spectra of three of the samples are shown in Fig. 1.-A detailed: 
| Spectrum observed in the region between 4700—4850 A is shown in Fig. 2. The energy | . 
difference between the lines in the 4700—4850 A re indicating some kind of 
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‘Fig. 1. Emission spectra of @-SiC at: | an : 
60K and at a current density j = 140 ma/om2,- 


- The numbers indicate samples: 1= bluish... 
. . mples: 1 = bluish-.—- 
“} greenish industrial-type crystal; 3a-- color-_ 
See fr coer compensated p-type crystal doped with 
an ape get ha atoms per-cm*;/4 - purest. |<: 
iE ‘Tx 1018 fon? tap oe poe tae oF oe 
AO 50001800, 6500 6300 4A 
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‘a aa be 7 : . 
Ht “SB § Table . : a : 
: sos able 1, Energy difference be ae 
: ps | : 


: Rig. 2.. The emission ‘8 os eae . for 

Betis pectrum of samle - : : ; ><: mi 

. No. 4 in the spectral re ion 4700— mp : res =. 
. : : 0 ° « a ents, ag 

“(1 ='60K, 4 = 140 ma/em?) +850 A 
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“connection between the lines, is tabulated in Table 1. No: stimulated emission was. | 
observed in the experiments. Orig. art. has: 3 figures and 1 table. §-.—— [cS] 
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TITLE: - Nonlinear node interaction ‘in oLaser 25M a _ oot i Way 
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Zhurnal ekeperimental'noy 4 teoreticheskoy fiziki, v. 49, m0. 3, 1965, 


TOPIC. TAGS: laser, .stimulated emission, nonlinear optics, oscillation: mode 

_ ABSTRACT: A theoretical analysis is. conducted of the operation of a two-mode 
solid state laser. It is shown that- the mode interaction can be described by : 
a set of rate equations and that the steady-state regime is stable, The solution ..| ©. 
of the system of equations: depends on the frequency difference of the modes. Ane 
two possible cases, nearly biharmonic and: nearly harmonic oscillations, are analyzed, 
In the case of close modes: the steady-state regime may be unstable, resulting in: 
appearance of undamped spiking. The laser operating regime is shown to depend on 


the shape and position of the mirrors and the quality of the crystal. Orig. art, 
has: 17 formulas and 1 figure. ; a | es [cs 


ASSOCIATION : 
Card 1/ 


Fizicheskty institut im. P. N. Lebedeva Akademii nauk SSSR (Physics 
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ORG: . "Physics Institute im. P, N. Lebedev, Academy of Sciences ‘SSSR - 
(Fizicheskly institut Akademii Hanh SSSR)". 


TITLE: Nonlinear araplification of a light pulse ex . 48 me 


SOURCE: Zhurnal cksperimental’noy 1 teoreticheskoy fiziki, v. 50, no. 1, 1968, 
~~ 23- 34 ; pe es ; 


TOPIC TAGS:. laser, nonlinear optics, stimulated emission, quantum amplifier = 


ABSTRACT: A theoretical and experimental analysis is made of the passage of 
a powerful light pulse from a laser through a laser amplifier consisting of two ee 
ruby rods operating in a saturation regime. The preliminary experimental results | 
have already been reported (Akademiya nauk SSSR. Doklady, v. 165, no, 1, 1965, |: 
-p. 58-60 (see ATD Press, v. 4, no. 138, p, .7-8)). In the experiments performed, 
it was shown that as the result of nonlinear amplification the velocity of the pulse | 
‘is 6-—9 times greater than the velocity of light in vacuum. To decrease the pulse. 
_ duration during nonlinear amplification, the slope of the incident pulse should be 
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. increased by chopping off the exponential leading edge: of the pulse. By using a. 

: second Kerr cell, the duration of the pulse was shortened from 8,7 + 0.5 nsec 
_to 4,7 + 0.5 nsec and the time from 3.7 ¢ 0.5 nsec to 1.9 + 0.5 nsec, The theo- 
: retical analysis of nonlinear amplification predicts both of the observed effects, 
, Orig. art, has: 19 formulas and 8 figures. : - (8)... 
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7 TITLE: Two-photon optically. excited semiconductor laser -Y3 sat 
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| SOURCE: Zhurnal ekeperinent.al 'noy i. teoreticheskoy fiziki, ve 50, no. 3, 1966, 551-555 ‘4 


ca TOPIC TAGS: laser, semiconductor laser, nonlinear optics, two photon absorption, : 
optical. excitation : ee 


ols ABSTRACT: The present pararis n expanded ‘version of an sardice article « on a two-photon Mee 
a optically excited GaAs laser (Zhurnal. eksperimental' noy i teoreticheskoy fiziki,: 

:. |pis'ma'v redakteiyu, v. 1, no. 4, 1965, p.:29; (see ATD PRESS, v. 4, no. 15, 1965, 2 

“Ip. 9)). It is pointed out that in.calculating the coefficients of two-photoa absorpe ee 
tion in CdC, R. Braunstein and N. Ockman (Physical Review, v. 134, no. 2A, 1964, © 

“tp. 499) neglected the interband states in the valence band and the interference tum 
in. the matrix elements, and thus arrived: at: incorrect results.’ Since a formula derive 

‘|by L. V. Keldysh (Zhurnal eksperiment al'noy i teoreticheskoy fiziki, v. 47, 1964, 
p- 1945) for the probability of multiphoton absorption gives a lower value than the 
experimentally abtained data for two-photon absorption, formulas are. derived for the . 

: robability and the coefficient: of. piaaiaanaies Cotbed in GaAs, using the aera! of 
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tion theory and taking. inte account the band structure parameters. of GaAs. In additiaog |. 
expressiom are olso obtained for the dependence of the excitation intensity on the 
penetration depth of the exciting radiation into the semiconductor and the external 
coherent quantum yield and its dependence.on the internal lesses in the laser and. on. 

|}the length of the cavity. - The calculated data are found to be in good agreement with. 
the: enpartacoy et results.” Orig. art, has? 18: formulas and 7 figures ont ; - [esy 


..| SUB’ CODE: 20/ ‘SUBM DATE O60ct65/ ORIG EPL 0077 ‘OTH REF: 004/ arp PRESS: | 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0 


EB B1s82-66 _ep/suir(1) /eec( k)-2/t/ewp (k Soe 
= NR: aoe é ie 
: K i AP HOODIES : SOURCE CODE: UR/0020/66/167/001/0073/arg. 
1 AUTHOR: Basov, N. G.. (Corresponding member) ; Letokhov. Vv. 8. Ye, eres 4g 
Caeemnntceteireranreaaout c ‘ 5 i. 4 


ORG: Physics Institute-im. P. NW, Lebedeva. my © ee 
institut Akademii nauk SSSR) ze . Acade : es_SSSR (Fizicheskiy. > 


TITLE: Cynes se the shape of a light pulse during nonlinear amplification: 
SOURCE: AN SSSR. Doklady, v. 167, no. 1, 1966, 73-76 oe 


TOPIC TAGS: laser, stimulated emission, nonlinear optics 
j§sssrracr: A theoretical investigation is made of the change in the shape of a 
wi pulse from a laser during nonlinear amplification. The assumption is made that 
pulse duration is considerably longer than the transverse relaxation time of the - ° 
remy An expression is derived for the pulse velocity in such a mediumasa 
ps pag the shape of the initial pulse. In the case of the exponential leading... : 
eke ia ee ee which applies-to the general case when the velocity pulse > |. 
ahora Exo ecemente of the pulse along the leading edge, reduces to the | 
Te ge eee DY Basov et al. (AN SSSR, Doklady, v. 165, no. 1, 1965, p. 58). 
is shown that it is possible to predict uniquely the change in the shape-of the 
pulse of light during nonlinear amplification or even the shape of the ultrasonic 
oe gee aon are maser amplifier, if the shape of the initial pulse is 
- Orig. art. has: 8 formas and 3 figures. . pcs cs]. 
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TITLE: Beam laser for the infrared band 45 


ounce: zh eksper i teor fiz. Pis'm v redaktsiyu. Prilozheniye, v. 4, no. 2, 1966, 
1-62 


TOPIC TAGS: molecular generator, ir quantum generator, optic transition, laser pump 


ABSTRACT: The authors show that atomic- or molecular-beam masers, the development of 
which has hitherto been confined to the radio band, are also feasible for the infrared 
band and discuss briefly the possible molecular transitions that can be used to con- 
struct an ir laser with thermal pumping. Such a laser is based on a very simple idea: |. 
a highly heated beam of molecules is allowed to escape to a vacuum in which the equi- 
librium radiation is much smaller than (Eg - Ea)/k (2 and Eq are two molecular levels 
Eg > Ea, whose radiative decay times satisfy the relation TB > Ta)» Spontaneous emis- 
' jsion soon depletes the a level and a state with population inversion can be produced 
for the p + @ transition. The necessary condition for the occurrence of pupulation 
inversion between the levels p and @ is > (1+ pol *p) tae The most convenient wave- 
- jlength range for the proposed method is 3 - 20 pe e suitable transitions for the COp| . 
molecule are illustrated. Similar transitions can be obtained for N20 and HCN. It is 
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', [also possible to excite the molecules not only by heating but also by electric ‘dis- | 
: jeharge, as in a gas laser. Orig. art. has: 1 figure. [02] 
, [SUB CODE: 20/, SUBM DATE: l9May66/ OTH REF: 002/. ATD PRESS: 0377 

“ 17 oe 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0 


L-44 793-66 -—-EWT CE) /HWP Ce )/EWT (ECO) A2/ TEMPLE) debeer mim 
PACC NR AP6031433 SOURCE CODE: UR/0056/66/051/002/0406/0412 


t 3 

| AUTHOR: Ambartsumyan, R. V.; Basov, N. G.; Zuyev, V. S.; Kryukov, P. Gs; 55 
| Saw 
i 


Letokhov, V. S.; Shatberashviii, 0. B. 


i 


ORG: Ph I te im. P. N. Lebedev, Academy of Sciences ,SSSR_(Fizicheskiy 
institut Akademii nauk SSSR) : 


TITLE: The structure of a gient pulse of a Q-switched laser 16 : 
SOURCE: Zh eksper i teor fiz, v. 51, no. 2, 1966, 406-411 


TOPIC TAGS: solid state laser, ruby laser, giant pulse laser, Q switched laser, 
laser output : 


ABSTRACT: The spatial and temporal development of a giant pulse of a Q-switched_ruby': 
laser in a transverse direction and the effects of the cavity on it were investigated 
experimentally by means of the setup shown in Fig. 1. A ruby rod 9 mm in diameter , 
and 120 mm long with dull lateral surfaces was placed in a reflector with a helical — 
IFK-15000 flashlamp. For an 8-kj pump the gain per pass was approximately 12. A ” 
1.5-j single laser pulse was generated with a duration of 10—15 nanosec. Q-switch 
was done by means of a Kerr cell or a vanadium phthalocyanin solution. The exponen~ 
tial results indicate that generation commences in the center of the crystal and 
spreads transversely over the entire crystal in 3—-10 nanosec, i.e., iw a time com} 
parable to the duration of the integral pulse. The spatial development of generation 
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TITLE: Laser with a nonresonant feedback 


cided Zhurnal eksperimental'noy i teoreticheskoy fiziki, v» 51, no. 3, 1966, 


TOPIC TAGS: solid state laser, ruby laser, nonresonant feedback, i==a laser r and Fi 
ABSTRACT: A description is given of a pulsed laser with a nonresonant feedback 
achieved by back scattering of radiation (See also FSB, v. 2, no. 5, 1966, 1—6). 
The arrangement used in the experiments is shown in Fig. 1. The active medium 
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oe : Prilozheniye, ve \, no. 1; 1966, 19-22 a 
:| DOPIC TAGS: coherent 


light pulse ary : 
‘| example, by & Q-switched laser, hen ¢ latter is produced, for | .- 
| consistea of Ae cit dese In the test setup (Fig. 1) the amplifying component 


f 9 and the absorbing component was two cuvet eee 
[in caren cone fe fpr cn te initia apetene e 
jo Compression could not be reali use of the transverse e resulting |” 
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:1-Fig.. 1. Diagram of experi- 

x ment. a? . 

“:)shutter, 3 - cuvette, 4 - - 
ruby crystal = 


| from the fact that the development of pulse’ generation in the peripheral parts of the. 
. | crystal is delayed by @ time’of the order of the pulse duration. Success was attained 
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TITLE: A solid solution GaP As 1-x. laser “excited vy a beam of fast. electrons. © 
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TOPIC TAGS: laser, semiconductor. laser, coherent radiation, gallium phosphide, | 
gallium areenide en Se are : ry ce vote 
"| ABSTRACT: Laser action at nitrogen temperature is reported in n-type GaP,A8;-, » 6 |e 
excited by a beam of 50-kev electrons. The GaP concentration was about 20% and that | . 
of uncontrolled donor impurities, vl0!7 cm™9. The GaP,As,_, samples were obtained © | 
- | by epitaxial growth through gas transport reactions. e dimensions of the sample : 
| were 0.48 x 0.75 x 2.5 mm. The Fabry-Perot cavity (cavity length 0.48 mm) was 
prepared by polishing the sides of the sample. The experimental arrangement was: |: 
similar to that used in electron beam excitation of GaAs (Fizika tverdogo tela, v. 8, 
no;. 1, 1966, p. 21) except that a monochromator with a resolving power of 3.4 was 
used instead of the spectrometer. The pulse duration and the repetition rate were. - 
2 ysec and 60 pps, respectively. At current densities (4) less than 0.3 amp/cm? 
ponteneous emission pesked at a wavelength of 8300 & (half-width of about 1000 4). 
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Above j 2 0.3 amp/cm® a second peak Siesta at approximately qooo i. The intensity 
of the peak ae 7000 R increased much faster than that. at 8300 A, so that at j ak we; 
gal amp/cm2, the. intensity of the former peak was 10 times greater than that: es 

_ | peak at 8300 A Fig. 1. shows the emission a2 at different values of J. - : 
4 smallest value of half-width obtained was 12 The divergence in the plane eae 
to the electron | beam was 1-15", _< Depending on the ce of one resonerce the 


Fig. 1: The enission spectrin of” 
~ GaPg, A8ag ae 


- -§y emp/cm?: 13 0: 3 2 “ 0.15 
. 3 2653 ae -3. an BE ee Sd 


“rel. intensity 


oscillation. threshold varied between. 4 Ll ma Sun? 5 ‘emploa?. The- uration. of she Leder 
pulse was not greater than. 100 nsec. ‘Orig. art. has? 3 figures: «: a, (os) 
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ABSTRACT: Generation in a system with a plane resonator in which the mirror area 

S is much greater than 12 (L is the distance between mirrors) is described. Experi- 

ments were carried out on an n-type GaAs sample with an impurity concentration of 

2°10!§ em-3 and a mobility of 5200 cm2/vy-sec at 300K. The sample was prepared in the 

form of a polished plane-parallel plate 100 » thick and several mm in diameter, and 

was pumped by 7150-kev electron pulses with a-duration of 150°10 “3 sec and a repeti- 4 
tion frequency of 10 cps. When L was equal to 100 u, generation occurred at a current 
density of 5 amp/cm?. The values of minimum gain necessary to achieve generation ex- 
ceeded the experimentally measured value of the absorption coefficient at the gener- 

ation wavelength by one order of magnitude. The magnitude of the discrepancy rules 
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out experimental error and can be attributed to narrowing of the forbidden gap of 
the excited crystal. The narrowing (by 8-1073 ev) can be due to the screening 

effect of the crystalline field ‘by free carriers and their interactions. Expressions 
are given for the dependence of the width of the forbidden gep on the free carrier - 
concentrations. Orig. art. has: 3 figures and 8 formulas. {YK] 
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TITLE: Contribution to the theory of undamped pulsations Pnaser intensity 


Sa 


SOURCE: AN SSSR. Doklady, v. 168, no. 3, 1966, 350~553 
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ABSTRACT: The differential equation for the intensity of laser emission, which in the . 
case of solid-state lasers reduces to an equation whose stable limiting cycle cor- 
responds to undamped oscillations of the laser emission intensity, is solved analyti- 
cally. It is shown that the solutions obtained approximate quite closely the phase |. 
trajectories of the system in a case of large depth of modulation. The solution con- se 
sists of two parts. The first corresponds to a slow motion when the active particles | 
accumulate and the amplitude increases relatively slowly. The second represents an _. 
increase in amplitude followed by a release of the stored energy by radiation during 

a short pulse. The analytic relations obtained are used to calculate the parameters 

of a scheme proposed by the authors (Paper at Scientific Congress in Leipzig, March 
1965) to obtain short light pulses (Fig. 1). The periodic solution of the equations 
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Fig. 1. Diagram of equipment for generation 
of short light flashes 
L - Laser; A - amplifier. 

is obtained and a numerical example is presented. It is shown that radiation pulses - . 

of 5.6 x 107!) at half-power points with depth of modulation almost 100% are 

feasible in,such a scheme. Orig. art. has: 1 figure and 19 formulas. {02] 
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TITLE: Certain characteristics of emission generated in_CdS by electron excitation 


| 
SOURCE: Fizika tverdogo tela, v. 8, no. 5, 1966, 1536-15387 
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ABSTRACT: The presént paper is an extension of an earlier work (N. G. Basov, et al. 
Zhurnal ekspgrimental'noy i teoreticheskoy fiziki, v. 47, no. 4(10), 1964, 1588) in 

- | which lasertaction _was reported in CdS excited by a beam of electrons. The 

0.5 x 0.85 x 1.5 mm sample was prepared by polishing. The Fabry-Perot. cavity was ‘formed 
by the 0.85 x 1.5 mm faces. The beam of 50-kev electrons was incident 6nthe0.5 x 15 
face of the crystal cooled to the liquid nitrogen temperature. The pulse duration and, —~ 
the repetition frequency were v2 sec and 50 cps, respectively. Fig. 1 shows the 
emission spectrum of CdS at different current densities (j). “7 j = 100 mamp/em? 
recombination radiation with a half-width 70 R peaked at 4960 Although line 
narrowing was observed at j = 1.5 emp/cm? , the oscillation threshold was at 5 amp/cm™ -2, 
The divergence at the threshold was 13° in the plane of the beam and ' 9° in the plane 
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Fig. 1. The emission spectrum of CdS at os 
different current densities ; oe 
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perpendicular’ to it. The quantum efficiency, defined as the ratio of the radiated 
power to the power of the electron beam, exceeded is. Orig. art. has: 4h figures. 
les) - 
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| rem: Gallime « arsenide jaser opereting ‘at: room teuperature - ok See z ue Sones : 


“he haf i teoreticheskny 1 ficiks, Piema v recast. ; 
‘fi Prilosbeniye, ve 3; NO. u,- 1966, : hhi- bh: oi3‘s Wee 


d | CROPTO™ Aas gallium arsenide, : seniconductor laser, pn senebion; junction diode, 


‘aser yadiation spectrun. : f 

| ApsmRact: The authors investigated the ee eee of semiconductor lasers based on 

_| diffusion p-n junctions operating at 300K. ‘The diodes were excited either with a. 

‘| pulse generator (current up to 4000 amp, pulse duration 20 nsec) or with a generator: | 
_ ‘| with discharge capacitor and mechanical discharge with current up to 1500 amp and 

:|; pulse duration 30-60 nsec. The diode emissi of had at low everents a. broad’ spectrum - 
2}: that narrowed down gradually from 300 ‘sii ‘100 A with increasing current. At.a thresh- 

| ola current density that varied from djode to diode (10° = 5 x 10° amp/em“), a single 

4). generation line was produced at -9000'A, which is of longer wavelength than the max-_ 

‘|: imum of the spontaneous emission spectrum. “With increase in current, additional 
i inet oppenr in the spectrum, veal eran fe different resonator modes and the 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0 


m nent ee . 
-The directivity 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0 


ewe f 


; Eni (i)/EnT(m)/ERC(k J-2/T/E0P (k )/ENP(t)/ETI I5P{c) - -#G/ID 
AP6030959 SOURCE CODE: UR/0181/66/008/009/2610/2615 


UTHOR: _Basov, N. G.; Yeliseyev, P. G.; Ismatlov, I.; Yakobson, S. V.; Nashel'skdy, 
» Yao; Pinsker, I. Ze 66 


ORG: Physics Institute im. P. N. Lebedev, AN SSSR, Moscow (Fizicheskiy institut B 
AN SSSR) . 


avi 
TITLE: Certain properties of 1nP lasers fe 


SOURCE: Fizika tverdogo tela, v. 8, no. 9, 1966, 2610-2615 


TOPIC TAGS: solid state ‘laser, semiconductor laser, indium phosphide laser, infrared 
laser, (WD1UM ComPoUWOD , PHOSPHIDE 


° 

ABSTRACT: Stimulated emission of InP diodes in the 9060—9080 A region was compared 
with that of their GaAs counterparts (see Table 1). InP bars were prepared by the 
directed crystallization method in the form of large~size polycrystals grained in the 
direction of the bar axis, The bars were tellurium-doped with electron concentrations 
of 5°10'7 cm 3, The diffusion of zinc from the gas phase into polished plates each 
containing 2—3 seeds took place at 750C over a 30-min period. The depth of the p-n 
junction was 35 y. The electrical contacts were made of gold which was sputtered on - 
plates at 400C. The bar ends were polished and the sides were roughly worked. The 

| GaAs diodes were prepared in a similar manner with the following exceptions: diffusion .-—- 


; of zinc into GaAs lasted 4 hr at 850C under excess As pressure, and the resonator 
Card 1/3 
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ws "-"- maple, 1.' Basic characteristics of InP and GaAs lasers 


; 
' 
hae 


Electron concentration in the n-region, en™? 
Electron mobility in the n-region, cm? /v+sec ; 
Concentration of zinc in the gaseous phase during diffusion, em™3 
piffusion temperature, °C 

Diffusion time, hours 

Length of Fabry-Perot resonator, mm, 

avelength of stimlated ewission A 

reshold current density, amp fem? 

reshold current density after one surface is silvered, amp/cm* 
Loss factor a, cm 

ain divided by current densit 


ooo | 


8, cm*amp 


surfaces and diffusion plane were produced by cleavage along the contact plane. The 
diffusion depth in both cases was almost identical. As regards the width of directi- 
vity, InP lasers (5—7°) were shown to be superior to GaAs lasers (14—19°) by a 

factor of 3 or 4. InP laser diodes were characterized by a low loss factor (47 cm!) 
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and a gain xelatively lower than that of GaAs, expressed in a linear approximation as 
k = 3.4 x 1073 j cm’, where j (amp/cm™2) is the current density. The latter can be 
due to a lower (than GaAs) quantum yield and to a thick active layer (8—10 1). 

The differential efficiencies of the InP laser made it possible to deliver pulsed 
power of 7 watts at 75 amp at the liquid N temperature. Orig. art. has: 2 tables, 

2 figures, and 3 formulas. {YK] 
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ABSTRACT: Phenomenological methods were used in an experimental study of certain 
properties of GaAs laser diodes (loss factor, quantum yield, differential 

efficiency, gain). The specimens were prepared by the diffusion of zinc into n-type 
GaAs crystals with electron concentrations of 2 x 1018 cm 3, The cavities consisted 
of silver mirrors sputtered on polished crystalline surfaces pre-coated with a thin 
layer of SiO, and the electrical contacts consisted of sputtered metal (Au, Ni, In, 
Sn) films and fusei-in electrodes. The measurements were carried out at 77K and the 
pulsed output was recorded by a calibrated silicon photodiode. The lowest threshold 
currents occurred in diodes which were cleaved on all four sides. A threshold current 
of 25 mamp was attained at the liquid He temperature and at a density of 75 amp/cm2, 
C-w operation was observed from diodes with I yp; < 0.5 amp at 4.2K. The results 
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ABSTRACT: In an investigation of the temporal characteristics of a GaAs laser the 
radiative delay time (t,) was determined as a function of the injection current. 
Ordinary diodes, prepared by means of the diffusion process, were placed in a dewar 

at the liquid N temperature. The laser was excited by a current oscillator with pulse 
amplitudes from 4 to 40 amp and a duration of 40 nanosec. Severai diodes were investi 
gated at threshold currents from 1.8 to 4 amp. The dependence of Tt, on injection 
current indicates that the value of Tp approaches 1.8 x 1079 sec. is corresponds 
approximately to the spontaneous radiative lifetimes for electrons and holes calculated 
theoretically elsewhere (W. P. Dumke, Phys. Rev., 132, 1998, 1963). With a 16-fold 
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increase of Ithrs t, increases to 0.9 nanosec; this is explained by the time increase 
necessary to achieve population inversion. To eliminate delay due to spontaneous 
emission and to achieve stimulated emission, the diode was pulsed by currents from an 
auxilliary oscillator with amplitudes of 1.5 Ippy and durations of approximately 

200 nanosec. Some 50 nanosec after the onset of the auxilliary pulse, the diode was 
pulsed by a positive current from the master oscillator. The delay time between the 
onset of the injection current from the master oscillator and the radiation induced by 
it was measured, and at 17 Igpy was reduced to 6 x 107! sec. A further decrease in 

Tt. calls for considerably increased injection currents. The experimental data indicate 
tRat GaAs lasers can be used as radiation modulators in the centimeter band and as 
high-speed (107!9—101! sec) optical switches. Orig. art. has: 1 figure. ‘{YK] 
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: TOPIC TAGS: laser application, laser radiation spectrum, molecular spectroscopy, 
i receiver resolution, hyperfine structure ‘ . 


| ABSTRACT: The authors show that ine laser it is possible to resolve spectral : 
: components within the limits of a homogeneously broadened line, so that a spectro-; 
; scope ‘based on the use of such a laser can have & resolution limit determined byl, 
the width ‘connected with the monochromaticity and stability of the radiation. + 
| source. The spectroscope consists of a previously-described laser with two cavi~ — 
’ +tdes in tandem (Pis'ma ZhETF v. 196 Modulation of the distance between | 
put if the 
then the 
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‘distance modulation does not cause phase modulation. Since the position of the 

line peak changes with the magnitude of the signal in the first cavity, it is 

possible, by measuring the generation frequency at which the phase of the second ; . 

cavity does not depend on the modulation of the distance between cavities, to ob- | 

' tain at different signal values as many independent equations as there are hyper- | : 

! fine structure components in the line. Simultaneous solution of these equations 

! @etermines the positions of the hyperfine components. A sample calculation is 

: given for a line with two components, and it is shown that for cavities 10 cm 

! long spaced 10 cm apart, a mean beam velocity 6 x 10 cn/ sec, & modulation frequen-| 
cy 10 cps, and a detection time of 1 sec it is possible to resolve spectral com { - ; 

ponents separated by several cps. Orig. art. has: 2 formulas. | ans 
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TITLE: Aleksandr MikiNalovich Prokhorov 
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ABSTRACT: : 

: Aleksandr Mikhaylovich Prokhorov is one of the leading Soviet 

physicists, a corresponding member of the Academy of Sciences USSR, and 

a winner of the Lenin and Nobel prizes. He is associated with the development of 
quantum radiophysics and belongs to the widely known school of academicians 

L. I. Mandel! shtam and N. D. Papaleksi. Prokhorov has successfully 
combined physical investigations with the development of working devices 
employing new physical principles and phenomena. 


Prokhorov was born on ll July 1916 in Atherton, Australia. His father 
was a political refugee who had migrated to Australia in 1911. The family 
returned to Russia in 1923. In 1939 Prokhorov graduated with honors from 
the Physics Department of Leningrad University and entered the Oscillations 
Laboratory of the Physics Institute imeni P. N. Lebedev for postgraduate 
work, Prokhorov was in the army from 1941 until 1944, when after being 
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wounded for the second time he was ré:leased. Prokhorov’? s scientific 
activity began in 1939 under the guidance of M. A. Leontovich and V. V. 
Migulin with the study of radiowave propagation along the earth's surface. 
From this study Prokhorov and Migulin developed an original way to observe 
the ionosphere by means of the radio interference method. In 1944 Prokhorov 
investigated the frequency stabilization of tube oscillators in the Oscillations 
Laboratory of the Lebedev Physics Institute. His first dissertation work 

_ was accomplished under the guidance of S. M. Rytov and was devoted to the 
theory of nonlinear oscillations. Prokhorov, Rytov, and M. Ye. Zhabotin- 
skiy received the Mandel’ shtam Prize for the development of the theory of 
frequency stabilization. 


After defending his dissertation, Prokhorov proceeded with his werk in 
radiophysics. In 1948 he began a study of coherent radiation in a synchrotron. 
From this investigation Prokhorov developed a method for determining the 
size of electron bunches and showed experimentally that a synchrotron 
generates coherent radiation in the centimeter range. He presented his 
results in the form of a doctoral thesis, which he defended successfully 
in 1951. 
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Simultanecusly with his work in accelerator physics, Prokhorov, 
at the invitation of academician D. V. Skobel! tsyn, began working in the 
field of radiospectroscopy. Prokhorov! s interest in radiospectroscopy was 
encouraged by the fact that well developed methods of radiolocation and 
radioengineering were being employed at that time. These methods were 
soon to find application in the new field of radiophysics, principally in the 
spectroscopy of the rotational and vibrational spectra of molecules. Besides 
investigating purely spectroscopic problems, Prokhorov also studied the 
employment of the absorption spectra in the uhf range for the construction 
of frequency and time standards. As a result of theoretical examinations 
of ways to raise the stability of molecular frequency and time standards, 
Prokhorov together with N, G. Basov wrote a series of classical works on 
the development of masers, It was at this point that Prokhorov became 


one of the founders of quantum electronics. 


Prokhorov and Basov soon offered a new method for obtaining a system 
with negative temperature, the so-called "three levels method," which 
later became the basic method for developing paramagnetic as well as 


optical quantum generators and amplifiers. 


During the period from 1955 to 


1960, Prokhorov concentrated on the development of quantum paramagnetic 
amplifiers in the uhf range, fiving special attention to new crystals for 
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i paramagnetic amplifiers and to the investigation of their spectra and relaxa- 
' tion characteristics. The ruby was investigated in Prokhorov! s laboratory 
and was proposed for use in quantum paramagnetic amplifiers. 


Prokhorov' s works in quantum radiothysics were highly regarded. In 
1959 Prokhorov and Basov were co-recipients of the Lean Priz for developing a 
new method for the amplification and generation of electromagnetic waves. 


Prokhorov in 1954 became supervisor of the Oscillations Laboratory, 
which under his supervision developed into two new laboratories of the 


:. Lebedev Physics Institute: the Radioastronomy Laboratory and the Quantum 
Radiophysics Laboratory. A professor at Moscow State University since 
1957, Prokhorov there organized the Laboratory of Radiospectroscopy at - 
the Scientific Research Institute of Nuclear Physics. One of the paramagnetic 
amplifiers for 2l1-cm waves constructed under Prokhorov! s guidance was 
installed on the 22-m parabolic mirror antenna operating at the Lebedev . 
Institute’ s Radioastronomy Station at Pushchino (near Serpukhov) for use 
in observing hydrogen emissions from space. 

During this period Prokhorov directed a great deal of attention to the 
‘search for new crystals for amplifiers and generators in the range of 
es and submillimeter wayelenetie. Hie preatert attention was given to 
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. Jasers, In 1958, Prokhorov proposed a new type of resonator for submilli- 
meter waves, the so-called open resonator in the form of two parallel 
mirror surfaces. ’ 


In 1960 Prokhorov was clected a corresponding member of the Academy 
of Sciences USSR in the Department of General and Applied Physics. Since 
then he has concentrated primarily on the study of processes in crystal 
lasers. Prokhorov has investigated and prepared crystals from fluorite with , 
dysprosium and other impurities and has succeeded in using solar radiation 
to pump fluorite crystals. 


A new principle for the operation of quantum gererators by utilizing 
the two-quantum transitions was developed in 1963 under Prokhorov! s super- 
vision, The construction of multi-photon (in particular two-photon) transi- 
tion lasers is the future of quantum electronics. 


In 1964 Prokhorov along with, Basov and Charles Townes was awarded 
the Nobel Prize in physics. Prokhorov has since achieved significant results 
in developing continuously operating terete for use in radiocommunications 
and technological operations. 
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| Under Prokhorov' s guidance investigations have been proceeding in 
solid-state physics, particularly in the area of the behavior of superhigh- 
frequency solid-state plasma. This trend should open up possibilities for 


the construction of new physical devices and a new type of solid-state 
amplifier. 


Through the initiative and under the scientific guidance of Prokhorov, 
‘a special system for obtaining continuous superstrong magnetic fields with 
intensities of the order of hundreds of kilooersteds has been developed. 
This will be the first such installation in the USSR. 


A. M. Prokhorov has conducted investigations ranging over various 
fields of physics. The results of his investigations have been published in 
‘more than 160 scientific reports, A member of the Department of General 
and Applied Physics, Prokhorov is also Vice-President of the International 
Radio Association (URSI) and is Chairman of its Soviet committee. 


Prokhorov! s works have influenced considerably the development of 
modern physics, His scientific and organizational activities have greatly 
affected the whole complex of works in quantum radiophysics feed out in 


the USSR. Orige art. has: 1 figure, /fsB: ve a NOs 9] 
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"The Utilization of Chernozem Pasture Lands by Fine-Wool Sheep." 
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_ Survey of Scientific and Technical Dissertations Defended at USSR 
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Sos Sum. No. 481, 5 May 55 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0 
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Chernye Zemli - Soils 


Plowing methods for sandy and sandy loam soils of Ciernye Zexzli. Korm. baza 4, No. 2, 
1953. . 
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75, F300 SOV/123-59-13-54211 
Translation from: Referativnyy zhurnal. Mashinostroyeniye, 1959, Nr 13, p 520 (USSR) 


Basov, N.I., Levin, A.N. 

ay 

Investigation of- the Effects of Several Technological Factors on the 
Pressure in the, Press-Mold of Casting Machines in the Pressure-Casting 
of Polystyrene \ 


Tr, Mosk, in-ta khim, mashinostr., 1957, Vol 13, pp 97 - 109 


The distribution of pressure.in the test press-mold in dependence on the ; 
temperature of material, specific casting pressure, and mold design was UW 
investigated. . As a test specimen a plate 155 mm long, 20.mm wide and 

2.4 - 2.6 mm thick, was used, The pressure was measured in six places, 

located over the length of the specimen in a 25-mm distance, The 

pressure of the plastic on the walls of the mold was recorded on a film 

of a MPO-2 electromagnetic oscillograph through a 6-channel tensometer 
amplifier, The investigations were carried out on a mechanical casting 

machine of a capacity of 30 - 50 g per cycle, with a variation in pressure 

of from 400 to 1,300 kg/om*, at a temperature of 170 - 210°C in intervals 

of 10°C, The distance of the pressure measuring points from the inlet 
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Investigation ofthe Effects of Several Technological Factors on the Pressure in the 
Press-Mold of Casting Machines in the Pressure-Casting of Polystyrene 


amounted to 2, 27, 52, 77, 102, 127, 152 mm. Granulated transparent polystyrene, ob- 
tained by the cut-sheet method, was used, The relation between the maximum pressure 

in the mold (P,), the specific pressure (P,) and the temperature of the heating cylinder 
(t), obtained From the curves-by the method of least squares, looks as foolows: 


P er 
= = a + 0,00626 t, yo 


oO : 
where a is the coefficient dependent on the thickness of the manufactured object, The 
quantity a depends on the perimeter of the plate, according to the equation: a = 

= -1,016 + 0.90056 1, where [] is the perimeter. The investigation of the character 
of pressure variation in the mold under different casting conditions showed that the 
relative pressure drop P/P,, over the length of the manufactured object is the higher, 
the lower the temperature of the material to be pressed and the thinner the specimen, 
The relations obtained are expressed in the form of the empirical formula: 

70 -134K , 9 289 ~3-98K 


. P = 0.72 - 
x 1704 a 
where K = —— e): X is the variable length of the manufactured object. 
Card 2/2 M.L.P. 
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AFANAS' YET, A.N., kand.tekhm.nauk; BASOY, BLJ., kand.tekhn.nauk; BELO- 
VITSKIY, A.A., inzh.; VESELOVSKIY, V.S., doktor tekhn.nauk, prof.; 
GORELIK, B.1., kand.tekhn.nauk; DORONERKOY, I.M., insh.; ZAK, D.b., 
insh.; IVONIN, V.1,, inzh, [deceased]; KLINOV, I.Ya., doktor tekhn. 
nauk, prof.; LEVIN, A.N., doktor tekhn.nauk, prof.; LEVIN, S.¥., 
kand,tekhn.nauk; LEPETOV, V.4., kand.tekhn.nauk; LEON?’ YBV, ¥.L., 
doktor tekhn.nauk, prof.; LOKHINA, P.I., kand.tekhn.nauk; MATVEYEVA, 
L.Y., insh.; RIKHAYLOY, AN. , doktor tekhn.nauk, prof.: MUDRIK, Kh. I. 
kend.tekhn.nauk; PERLIN, 5.M., insh.; SALAZKIN, K.A., kand.tekhn. nauk; 
SIL'VESTROVICH, S.1., kand.tekhn.nauk; SOKOLOVSKAYA, S.I., kand. 
tekhn. nauk; KHENKIN, A.A,, insh,; KHUKHRYANSKIY, P.W,, doktor tekhn. 
nauk, prof.; SHSYDEMAN, I.Yu., kand.tekhn.nauk; YASHUNSKAYA, ¥.I., 
kand.texhn. nauk; POGODIN-ALEKSEYEV, G.I., doktor tekhn. nauk, profes, 
red.; RYBAKOVA, V.I., insh., red.isd-va; SOKOIOVA, T.¥., tekhn.red. 


(Handbook on materiale used in the manufacture of sachinery] Spra- 
vochnik po mashinostroitel'nym materialam; v chetyrekh tomakh. Pod 
red.G.1.Pogodina-Alekseeva. Moskva, Gos.nauchno-tekhn.izd-vo ma- 
shinostroit.lit-ry. Yol.4. [Monmetallic materials] Memetalli- 
cheskie materialy. Red.toma A.N.Levin. 1960. 723 p. 
(MIRA 13:7) 
(Machinery industry) (Wonmetallic materials) 
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Dielectric properties 
Methods of determining the main physical, mechanical,and dielectric 
properties 
Technical properties of campression-molding and casting materials 
Compression-molding and éasting materials based on high-molecular 
canpounds prepared by polycondensation and addition polymerization 
Compression-molding powders based on phenol-aldehyde resins 
General-purpose canpression-molding powders 
Compression-molding powders with high electric-insulating properties 
Special-purpose compression-molding powders 
Compression-molding materials with improved mechanical strength, 
heat-resistance, and friction properties 
Compression-molding powders besed on phenol-aldehyde resins and 
‘fibrous fillers— : 
Water- and acid-resistant electric-insulating compression- 
molding materials: "fenolit" and "dekorrozit™ [phenol-formaldehyde 
resin with polyvinyl. chloride and hydrophobic organic and mineral 
fillers 
Saieieks of the faolite tyre with high chemical resistance, based 
on phenol -formaldehyde resins and asbestos 
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* Handbook on Machine-Building Materials (Cont.) Sov /4419 


Laminated plastics 

Campressed molding materials based on urea~ and melamine- 
formaldehyde resins and cellulose filler 

Decorative leminated plastics 

Casting materials based on polyamide resins 

Heat-insulating plastics 
Foam plastics 
"Mipor" [thermosetting urea-formaldehyde resins with foaming 
agent containing catalyst for hardening] 

Porous materials made from ‘polyester resins and isocyanates ~ 
"porolon" 

Polyethylene materials 

"Ftoroplasts" [halogenated ethylene plastics] 

Materials based on polyvinyl chloride - 

Polystyrene and polyacrylic materials and their copolymers 
Application of polystyrene ; 
The effect of various factors on the viopertioa of polystyrene 
Polyacrylic materials 
The effect of various factors on the properties of methyl 
methacrylate 
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Albuminous (polypeptide ] materials and materiels made from cellulose 
esters , 
Materials made fram cellulose esters 
Polyisobutylene and its canpositions 
Applications and methods of working polyisobutylenes 
Polyurethanes 
Epoxy resins 
.Polypropylene 
Films : 
Films obtained fram polymers and copolymers of vinyl chloride 
#43me obtained from polyolefins 
Organosilicon compounds 
High molecular organosilicon compounds 
Polyester resins 
Asbestos vinyl 
General information : 
Physical and méchanical properties of asbestos vinyl 
The production of asbestos vinyl 
The technique of applying asbestos vinyl 
Safety precautions and fire-prevention measures 
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BASOV, Nikolay Ivanovich; KARDEYEV, Vitaliy Vasil*yevich; 
~—""“PELIPCHUK, Igor' Iosifovich; SKURATOV, Vladimir 
Kirillovich i 


[Present—day status of the processing of thermoplastic 
materials; review of foreign equipment and techniques] 
: Sovremennoe sostoianie pererabotki termoplastichnykh ma- 
' terialov; obzor zarubezhnoi tekhniki. Moskva, TSentr. 
: inet tekhniko-ekon, informatsii, 1961. 139 p. 
(MIRA 17312) 
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BACHURIN, Dmitriy Grigor'yevich; YEROKHIN, A.F., vedushchily red.; _BASOV, 
NeIey Ted. LADONINA, L.V., tekhn. red. 


{Study and uses of polymers in industry; a survey of foreign 


techniques ]Issledovanie i primenenie polimerov v promyshlennosti. 
Moskva, GOSINTI, 1962. 111 p. (Obzor zarubezhnoi tekhniki, Te- 
ma 10)’ 


(MIRA 16:1) 
(Polymers) 
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BASOV, N.Jo3 KAZANKOV, Yu.V.3 FELIPCHUK, I.I. 


Investigation of. the basic technological parameters of polystyrene 
injection molding with precompression of a molten material, 
Plast. massy n0.11:23=29 '63. (MIRA 16:12) 
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BASOV, Noieg 
3 S oi3 fer injection molding 
Studying the prassure distribution in a noid fer u Jection 

ef polystyrene in a hydraulic machine. Trudy MIKHM 272 Ni, "lL, : 
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Studying the stresses in the moid of an injection molding presa. —. 

Tbids 2105-115 MIRA 1838) 
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BASOV, Nelag 7HAROVA, IeKez SKURATOV, Ve Ke 
Effect of the technological parameters on the auality of bollow 
goods made from polyethylene. Trudy MIKEM 27:138-151 ss 


MIRA 18:8) 
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Automatio unit fer the mannfacture of hollow plastio products from 
pelyethylone with the blowing extrusion method, Trkdy MIKHM 27:152~ 
157 "Elbe (MIRA 1838) - 
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a RASOY, OH me » kand.tekhn.nauk 
Determining of bent parts made of sheet metal and of working 
parte in bending dies. Sbor. MOSSTANKIN no.4:150~182 '58, 


(MIRA 12:4) 
(Sheet-metal work) 


APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0" 


"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000203910015-0 


BASOVA, N.N.; CHERNIKOVA, 1.M.; SUCHKOV, Yu,G.3 RUDNEV, M.M. 


Q fever and ornithosis in wild birds. Vop.virus. 6 no.5s 586-591 
S=0 '60, (MIRA 14:7) 


1. Virusologicheskiy otde2 eee ee oe protivochumnogo 
institute Kavkaza i Zakavkas'ya, ears 1". 
(Q FEVER) 
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LEVI, M.I.3; BATUROVA, R.S.; BASOVA,_N.N.; GERASYUK, L.G. 
Reaction of erythrocyte disagglutination. Acta virol. 6:556-557 
162, 


1. Scientific Research Institute o oo a e ae ee 
Sanitar idemiological Station, Rostov on 5.5K. 
(ay CR TTRAT IO INHIBITION TESTS) (INFLUENZA VIRUSES) 
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KANCHUKH, A.Ae3 ZAPLATINA, S.I.3 BASOVA, N.N, 


Nucleoproteins of a virulent strain of the plague microbe. 
Ukr. biokhim, zhur. 34 no.28176-186 62 (MIRA 16:11) 


1. Rostovskiy-na—Donu nauchno-issledovatel'skiy protive- 
chumyy institut. 
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| TUTE: Allowance for shadows in the scattering of waves by a statistically uneven | 
surface 


| SOURCE: IVUZ. Radiofizika, v- 7, no. 1, 1964, 101~112 


“TOPIC "TAGS: uneven surface, statistically uneven surface, scattering by inhomo- 
_geneities, shadow effect, sound wave reflection, reflection coefficient, average 
’ field intensity, average field potential, Gintghatin’ Gen density 


: ABSTRACT: ‘The reflection of sound waves from a statistically surface is 
! considered with allowance for the shadows produced by the proj on the sir 
' face. Formulas are derived in the Kirchhoff approximation for the reflection 
oes Siete and tom oe Reareee Soe ee ele: The average 
potential of the sasvcersd 21010 26 determined under the assumption that the sur 
| face is described by a randoa function for which the joint distribution densities 
- of the function and its first derivative are knom. Only one-dimensional inhoano- 
_ geneities on the surface are considered, but the results can be extended also to - 
two-dimensional inhomogeneities. The results apply also to electromagnetic waves. 
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